The Council For Tobacco Research -U.S.A., Inc. 

110 EAST 5 9th STREET 
NEW YORK. V. Y. 10022 
(212) 42I^SS,s,- 

Applicationifori Research Gnant Dote: M^rch 20 , 1973' 

(Use extra pages as needed) 

1. Principal Ihvestigator (give title and degrees)t 
Edward F. Domino, M.D., Professor of Pharmacology 

( APR 2 1373 

2. Institution & address: , 

University of Michigan 
Ann^ Arbor, Michigan 48104 


3. Department(s) where research.will be done on collaboration provided: 
Department of Pharmacology 

4. Short title of study: 

Neuropsychopharmacological Effects of Chronic Nicotine 




J - 





5. Proposed starting date: July 1, 1973 

6. Estimateditime to complete: Three year study with the first year’s research tO'be completed 

June^ 30, 19 74 

7. Brief description of specific researicH aims: 

1. To determine if the behavioral effects of nicotine tartrate given several 
times per day change on chronic administration in the rat. 

2. To correlate the content of brain nicotine with its behavioral effects 
especially if on chronic administration tolerance is observed. 

3. To determine the' effects of chronic nicotine administration on: locomotor 
activity in the mouse. 

4. To determine the effects of nicotine on brain acetylcholine content in the rat 
under the same nicotine treatment schedule as in 1 and 2. 

5. TO' determine the effects of chronic nicotine administration on neocortical 
and limbic system activation in the cat. 
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8. Brief statement ofl working hypothesis: 

The neuropsychopharmaGologiGal effeGts of chronlG nicotine in small dbses 
differ from those on acute administration. The analogy is that of the first time 
exposure to tobacco smoking, in mani in contrast to its habitual use. It is proposed 
that many of the behavioral disrupting effects of nicotine observed on acute 
administration are either less obvious or more facilitating on chronic administration. 
Similarly, it is proposed that the effects of nicotine on' brain acetylcholine and 
on EEC activation are altered more on acute than on chronic administration. Abrupt 
withdrawal of nicotine administration is predicted to have minor effects on these 
various behavioral andi neuropharmacological endpoints in contrast to the well 
known actions of other psychoactive drugs. 


9. Details of experimental design and procedures (append extra pages as necessary) 

1. Behavioral studies in the rat. 

Nicotine in doses equivalent to tobacco smoking in man will be given intra- 
peritoneally to adult male albino Holtzman rats of approximately 90 days of age. 

The dose of nicotine is a critical variable and will be varied from 50 to 250' p-g/kg. 
In initial experiments: the intraperitoneal route will be used. If this route is 
not satisfactory in the chronic animals, the subcutaneous route will be used. 

There is considerable data ini the literature (Domino, 1967; Morrison and 
Armitage, 1967; Driscoll andi Battig, 1970; Orslngher and Fulginiti, 1971; and 
Nelson andi Goldstein, 1972) that this dose range (50-250 p-g/kg) is commonly used 
in behavioral experiments ini the rat and relevant to those taken by man during 
tobaccO' smoking. 

The behavioral endpoints to be studied will include: 

a. Acquisition and: performance of one-way shuttle box avoidance. Adult male 
albino Holtzman rats will be housed 2 to a cage with free access to food ,,, 
andi water. They will be on a 12:00 p.m. to 7:00 a.m, dark and 7:00 a.m. 
to 12:00 p.m. light cycle. They will be trained in a one way electric 
shock avoidance procedure as described by Tenen (1966) and Caldwell e_t al . 
(1970). Trials: will be presented' on ai variable interval schedule withi a 
mean of 30 seconds. At the beginning of the CS, four red lights in the 
corners of the box will turn on and a movable wall which blocked the rats- 
from jumping, onto a ledge will move back. The rat will have 5 seconds to 
jump onto the exposed ledge. If the rat does not jump onto the ledge, 
a 1.0 ma electric shock will be applied to the grid floor (US) for another 
5 second's. Lights and shock overlap. At the end' of the 5 seconds (no 
response)! or when the rat jumps ontO' the platform the lights and shock will 
be terminated. After 30 seconds the wall will move to conceal the ledge 
and the animal will return tO' the grid floor to await the next trial. 

Both acquisition and' performance will be tested. The naive animals will 
be divided into 6 per group. The nicotine in various logarithmic doses 
within the range of 50-250 pg/kg will be given or comparable control 
vehicle and the animal given 50 trials. Mean acquisition will be expressed 
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as percent of successful avoidances. In addition, the mean percent 
escape andi no responses will be calculated. A dose-effect curve to 
acute nicotine and after 2 week? of chronic nicotine will be determined. 
A similar experimental design will be used for performance of this 
avoidance behavior. Animals will be trained to a 957o criterion of 
avoidance in sessions of 50 per day for a minimum of 200 trials. 

b. Multiple FR, FI behavior, 

, Operant behavioral techniques for food reinforcement using the 
adult male albino Holtzman rat will be utilized:. Animals will be 
maintained at 807o of body weight by food restriction: and water at 
liberty. The experimental subjects will be shaped to press a lever 
for food pellets on' a continuous reinforcement schedule. Once this 
behavior is learned they will be placed on a progressive schedule 
(FR]j 05 FI 50 ) until performance is stable. Stability criteria will be 
overall session rate (60 minutes) and session: quarter life on the FI 
schedule. Animals will be run 5 days per week. No drugs will be 
administered on Monday or Tuesday, On Wednesday 0.9% NaCl and/or 
sodium tartrate controls will be given with nicotine on Friday. 

Once a dose effect curve for nicotine is obtained, the animals will 
be given the compound 3' times/day for a minimum of 2 weeks, 7 days 
per week to determine its behavioral effects on chronic administration. 
Only one dose of nicotine will be studied per day (a.mi.). The other 
doses of nicotine will be given on the usual tid schedule at 12:00 
noon and 4:00'.p,m, 

c. Self-stimulation: behavior. 

Adult male Holtzman rats will be operated under pentobarbital 
anesthesia. Bipolar twisted! enamel insulated stainless-steel 
electrodes will be placed in the lateral hypothalamus as per Olds and 
Oidis (1963):, After several days of recovery the animals will be 
trained to press' a lever on a continuous reinforcement schedule to 
obtain a brief electric shock 0.25 seconds duration, 60 Hz with: a: 
current ranging from 40-60 uA. Animals will be given 5 daily sessions: 
per week. A dtug schedule similar to that described above will be 
used to determine the effects of acute vs, chronic nicotine. 

d. Other behavioral endpoints. 

Depending on the approved duration of this, grant proposal and 
the results obtained!, other behavioral endpoints including Sidman 
avoidance and aw.ake-sleep cycle will be studied'. Details of the 
procedure will not be given. Basically, a comparison: of the acute 
effects in nicotine naive animals to those given nicotine chronically 
will be made. 

2. Correlation of nicotine brain content with behavioral effects in rats. 

If the above experiments (a through d) show striking, differences in 
either tolerance or sensitization following chronic nicotine administration, 
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the content of brsin nicotine will be correlated with the behavioral changes. 
Brain nicotine will be determined using l^C-labelled nicotine given under 
the same conditions as described above. Animals will be isolated to reduce 
radiochemical contamination. The regional distribution of I'^C-nieotine 
in the neocortex, basal ganglia, thalamus, hypothalamus, brainstem, and 
cerebellumi will be determined in acute vs, chronic nicotine treated animals 
as described! by Rosecrans (1972), Animals will be sacrificed by decapitation, 
regional brain dissections performed andi tissue homogenized in 0.1 N NaOH. 
Nicotine will be extracted into heptane containing l,57<i isoamyl alcohol. 
l^C-Nicotine will be reextracted into 0.1 N HCl and counted in. a scintil¬ 
lation counter. 

3, Effects of chronic nicotine on locomotor activity in the mouse. 

Morrison and Armitage (1967) have reported that single doses of nicotine 
from 0.1 to 0.8 mg/kg given subcutaneously progressively decrease spontaneous 
motor activity for a- 60 minute period. In contrast, d-amphetamine, cocaine 
and caffeine cause a marked increase in activity. We propose to study the 
effects of chronic nicotine on mouse motor activity. Logarithmic doses of 
nicotine tartrate will be given intraperitoneally to establish, a. dose effect 
curve in nicotine naive and chronic nicotine treated animals. Swiss Webster 
adult male mice will be used. They will be placed on a 7:00 a.m. to 7:00 
p.m. light and 7:00‘p.m. to 7:00 a.m. dark cycle prior to use. The photo¬ 
activity unit of Motron-Productor will be used to measure motor activity 
• in the daytime. Saline treated controls will be used. The dose-effect 
relations of acute nicotine treated animals will be established. Then groups 
of six mice per dbse of nicotine will be given the drug 5 times per day for 
2 weeks. This dose will probably be in the vicinity of .32 mg/kg but will 
be selected on the basis of initial dose-effect data. After 2 weeks of 
chronic nicotine treatment, the dose-effect relations of nicotine will be 
determined. It is hypothesized that on chronic administration "stimulant” 
effects of nicotine' will be observed. 

4. Effects of nicotine on brain acetyleholine content and utilization. 


Holmstedt and Luudgren (1967) reported a slight increase in mouse 
brain acetylcholine after nicotine. Inasmuch, as the number of animals 
studied was small, they questioned this effect although the findings 
were just barely signiificant statistically (P<,05). In contrast, Essman 
(19'73): reported that nicotine caused an approximately 507. decrease in total 
bra.in acety xcholine in the mouse with a marked change in the ratio of its 
bound,, vesicular and free pools. We propose to reexamine some of these 
findings in both the mouse and in the rat using logarithmic doses of 
nicotine that relate to the behavioral data above. Animals will be 
sacrificed by microwave irradiation, their brains removed and^ assayed for 
acetylcholine using the gas chromatographic method of Szilagyi et al, (1972), 
Time of sacrifice will be at time of peak nicotine effect, as det’ermined 
from the behavioral studies. In addition, acetylcho'line utilization' will 
be measured using the technique of blocking acetylcholine synthesis with 
hemicholinium-3 and/or acetylseco-hemicholinium and measuring the rate of 
brain, acetylcholine fall following nicotine. This technique has been usedi 
for other psychoactive dtugs, as described by Domino and Wilson (1972).. 
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It is hypothesized that if nicotine stirnulates nicotinic cholinergic receptors 
ini the brain the utilization of brain acetylcholine will be decreased. 

In future phases of this grant isotopic labelling of choline as a direct 
measure of brain acetylcholine will be used, depending upon the results 
obtained. 


5. Effects of chronic nicotine administration' on neocortical and limbic system 
activation in the cat. 

Bhattacharya and Goldstein (1970) have reported that in rabbits the 
subcutaneous administration of 200 |i,g/kg of nicotine for three weeks caused 
a shift of EEG activation from the reticular formation to the hippocampus. 
This important finding needs to be replicated in other species of animals 
including the cat andi monkey. Experiments will be performed initially 
using adult cats of both sexes with chronic indwelling brain electrodes. 
Surgical preparation of the animals will be under pentobarbital anesthesia. 
Stainless steel wires of 0.22 mm diameter, insulated except for the tips, 
will be used as the depth electrodes. Bipolar depth electrodes will be 
inserted into the amygdala, hippocampus, and reticular formation. 
Neocortical electrodes will be placed epidurally in the somatosensory and 
visual cortex. Eachi electrode will be soldered to a Cannon plug and. fixed 
to the calvarium by dental cement. Silastic tubing, 0.7 mm diameter, 
will be inserted into the jugular vein and the other end fixed on top of 
the calvariumi. The animals will be given a 2 week period to recover and 
given antibiotics ptophylactlcally. Nicotine in doses of 10 |xg/kg i.v. 
will be given 4 times, daily for a 2 week period and the EEG changes 
monitored before (to. 0.9?4 NaCl injections):, during, and after nicotine 
administration.. Simila.r experiments will subsequently be performed in the 
monkey. 
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10. Space and facilities available (when elsewhere than item 2'indicates,,state location);: 

A neuropsychopharmacological laboratory is available under the 

principal investigator in Medical Science Building I, Rooms 6440', 7422 and 7447* 


11. Additional facilities required: 

As listed on p, 4, Item D, Permanent Etjuipment, behavioral programming and 
motor activity equipment is neededi for the behavioral studies. A rat 
stereotaxic is needed for the self-stimulationi experiments. A peak integrator 
is needed for a gas chromatograph. The gas chromatograph itself is already 
available. 


12 . 


Biographical sketches of investigator(:s) and other professional personnel (append); 
Edward F, Domino 


Theodore C. Spaulding 
13. Publications: (five 

Sep na crp 


‘most recent, and pertinent, ofi investig,atori(s)'; append list, and provide rep ririis..Lfcri 
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13. Publications 

Olds, M.E. and Domino, E.F.: Comparison of muscarinic and nicotinic cholinergic 
agonists on self-stimulation behavior. J. Pharmacol. Ex, Ther. 166: 189-204, 1969. 

Domino, E.F. and VonBaumgarten, A.M.: .Tobacco cigarette smoking and patellar 
reflex depression. Psychiat. Digest 30: 50, 1969. 

Domino, E.F.: A role of the central nervous system in the cardiovascular actions 
of nicotine. Arch', Int. Pharmacodyn, Ther. 179: 167-179, 1969. 

Stitzer, M., Morrison, J,, and Domino, E.F.: Effects of nicotine on fixed interval 
behavior and their modification by cholinergic antagonists. J. Pharmacol. Exp. Ther 
171: 166-177, 1970. 

Domino, E.F.: Neuropsychopharmacology of nicotine and tobacco smoking,. 

Chapt. 2, pp. 5-31, In Smoking Behavior: Motives and Incentives, W.L. Dunn, Jr., 

Ed., V.H. Winston and Sons, Inc., Washington, D.C., 1973. 
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14. First year budget: • .' "' 

A. Salaries (give names or slate "to be recruited'^ 
%. :•' ■ Professional (give % time oflinvestigator(s) 

• ' * even if no salbry requested) 


Edward F. Domino 
Theodore Spaulding 


Michaeli Lutz, laboratory Technician 


Secretary (tobe recruited)' 


Sub-Total I for A 


B. Consumable supplies (by major categories) 

Animals $2,500' 

. . Surgical I,000' 

■ Chemical 2,000' 

Behavioral 2,000: 

Gas chromatographic 1,000 


Sub-Tolailfor B 


C. Other expenses {itemize)^ 

Travel to yearly pharmacoliogy $ 700 

meetings for professional personnel' 


127« Staff benefits; 


Repair contract for scintillation' 750' Sub-Tbfol for C 
counter 


Sub-Totall for D 


E. Indirect costs (15% of A-rB + C) 


15-. Estimated future requirements; 


Totall request 


Running Total of A *r B + G 

D.' Permanent equipment (itemize) 

Behavioral' Prograraming Equipment $5,000 

Photoelectric Motor Activi.ty Olotron Prodactor) 3,000 

Rat Stereotaxic 750 

Gas Chromatographic Peak Integrator 5,000 




0 

10,000 


$13,750 


Salories Gonsumabib Supp!^ Other Expenses; Permonent Equip. IhdJrect Costs Total 


$39.135 


$39,135 
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* „ - ‘ 16* Other sources of fmanciol support: > , ■ % . 

( ' ; V *', *■' list financial support fromiall sources, including own institution, for this and’related research projects. 


Title of Project 


None 


CURRENTL'Y ACTIVE 
Source 

(give gront numbers) 


Amount 


Inclusive 

Dotes 


Title of Project 


PENDING OR PLANNED' 
Source 

(give grant numbers) 


Amount 


Inclusive 

Dotes 


None 


Ii am thinking, about a proposal (nothing prepared yet)' to be submitted to the 
National Cancer Institute to study nicotine agonists and' antagonists to alter 
tobacco smoking' behavior. 


It is understood' that: the investigator and' institutional 
officer's in apolying! for Qi grant; have read'ond accept 
the Councirs "Statement of Policy ContainingiCcnditions 
and Terms Under WhicH Project! Grants Are Mode." 


Principal investigator 

Typed Name Edward F, Domino: 


Signature 

Telephone 



>3/ 3 


fc. T 


Akfo Cod* Number, E»len,sjon 


Checks poyable tO' 

(L Re gen ts of The Univ ersity_ofLMiJchi'gan 

Mailing address for checks 

3014 Adntin is trait ion 

__University of_ Michigan _ 

Anm Arbor. Michican 48104 

% 


Responsible officer of institution 

Typed Nome Charles. G. Overborger _ 

Title Vice Prcsicent for Research _ 

Signature _Date 

Te!ephone__^__ZM-USS_ 

At*o Code Number Extension 
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CURRICULUM VITA 


Edward Felix Domino 


Personal , ' 

Born in Chicago, Illinois, November 20, 1924 

Married: Antoinette KaczorowskiNovember 20, 1948 '• r 

Childten: Karen Barbara, October 21, 1951 
Laurence Edward, August 30, 1953 
Debra Ann, November 20, 1956 
Kenneth Edward, August 2, 1958 
Steven Edward, October 24, 1961 

Education ' ;; 

Primary: Chase Elementary School, Chicago, Illinois, 1930-1938 
Secondary: Lane Technical High School, Chicago, Illinois, graduated: 11th 
in class of 990, 1938-1942 

U.S, Navy Basic Radio Service Schools - Wright Junior College, Fall, 1943 
Chicago, Illinois 

Electronic Technician - Naval Research Laboratories, Anacostia, 

D.C., 1943-1944 

College and: Professional Training: 

B.S. • Division of Special Services 

Two years credit in electrical engineering 

1^*70 years credit in premedicine, Univ. of Illinois, Urbanai, 1948 

B.S. - Bachelor of Science in Medicine, Univ. of Illinois, Chicago, 1949 

M.S, - Pharmacology Univ. of Illinois, Chicago, 1951 

M.D. - With honors Univ. of Illinois, Chicago, 1951 

Internship - Rotating Presbyterian Hospital, Chicago, 1951-1952 
Radioisotope Medical Qualification Course, Qak Ridige, Tennessee, July, 1968 

Medical Licensures 

Diplomate of the National Board of Medical Examiners, June 25, 1953, Cert.#26745 
State of Illinois - March 11, 1953', Cert. #31818 • 

State of Michigan - May 11, 1954, Cert. 7#2O660' 

Schedule 1, BNDD ,# , University of Michigan 

Schedule 1, BNDD,# , Lafayette Clinic 

Schedule II-V, BNDD #AD2734209, Private Physician 
Schedule II-V, BNDD'#PD0048911, University of Michigan Research 
Schedule II-V, BNDD ir , Lafayette Clinic 

Permanent Positions and Experience 


Electronic Technician', U.S.S. Pittsburgh, 1944-1946' (In charge of maintenance 
and: repair of search and fire-control radar) 

Fellowships - During summer vacation months from medical school - 1949, 

1950,, Department of Pharmacology, Univ. of Illinois 
Instructor in Pharmacology, Univ. of Illinois - 1951 to 1953, half time 
basis; also half time on rotating, internship 
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Assistant Professor of PhamiQColof;y, Univ* of Michigan^ - Sept* 1954 to Aug. 1958 
Associate Professor of Pharmacology, Univ. of Michigan' - Sept. 1958 to Aug. 1962 
Professor of Pharmacology, Univ. of Michlgani - Sept. 1962 to present ' 

Visitint: Professorships and Directorships ^ ■ 

Visiting Associate Professor of Pharmacology, University of California, 

School of Medicine, San Francisco, California, October, 1961 
Visiting Director of Clinical Neurophysiology, Department of Neurosurgery, 

St. Barnabas Hospital, New York, September-October, 1963 
Visiting Professor of Pharmacology in Psychiatry 

Wayne State University, School of Medicine, October 1965 to present 
Director, Division of Neuropsychopharmacology and Michigan 

Neuropsychopharmacology Research Program at the Lafayette Clinic, 

Detroit, Michigan, June 1967 to present. 

Visiting Pharmacology, U.S.-U.S.S'.R. Cultural Health Exchange, September 1971 

U.S. Security Clearance 

U.S. Navy - 1941-43 

Army Chemical Center - 1956-59 

Administrative and Committee Functions, University of Michigan 

Organization and responsibility for the major course in pharmacology taught 
to sophomore medical students by the Department of Pharmacology - 1960 
to 1967 

Member - Teaching and' Curriculum Committee, Univ. of Kichigani 
Graduate School, 1961 to 1967 

Member - Audio-Visual Committee, University of Michigan Medical School - 
1962 to 1967 

Organization and responsibility for the Senior Therapeutic Seminars - 
1964 to 1967 

Member - Committee Clinical Research Unit - 1965' tO'1966 
Member - Coordination Committee on Senior Seminar - 1965 to 1967 
Member - Committee on Special Studies (Honors) Program - 1964 to 1968 
Director - Michigan Neuropsychopharmacology Training, Program - 1966 to 1970 
Member - Committee for Integrated Teaching in Neural and Behavioral ‘ 

Sciences - 1966 tO' 1972 

Director - Michigan Neuropsychopbarmacology Resea'rch Program - 1966 to present 

i' 

Awards and Honors - 

- 

i 

Alpha Omega Alpha - 1951 

Sigma Xi Prize in Medicine - University of Illinois - 1951 

Title of Paper - Spinal Interneuron Depression by Benzazoles 
Researchi Award Michigan; Society for Neurology and Psychiatry - 1955 
Title of Paper - Differential Drug Effects on the Brain Stem' 

Activating and Diffuse Thalamic Projection Systems 
American Society of Anesthesiologists - First Prize, 1963 

Scientific Exhibit "Visually Evoked Response in Man: A New Technique 
for the Study of Drug Action" with Drs. Corsseni and Sweet 
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American Medical Association - Certificate of Merit - 1964, Section on 
Anesthesiology. Scientific Exhibit "Measurement of Visual Input During 
Various Levels of Consciousness in Man" with Drs. Corssen and Sweet 

Consultnntships 

AMA Council of Drugs - 1957, 1959, 1963-67 
JANA - Questions and Answers - 1962-67 

Neuro- and Psychopharmacology - Lafayette Clinic (State Psychiatric 
Research Hospital) Detroit, Michigan - 1959 to present 
Expert witness for the government oni the Benzodiazepines, Librium and 
Valium. Depression and Stimulant Drugs, Food and: Drug Administration 
Hearings, Oct. 26 and 27, 1966, Washington, D.C., Docket No. FDA-DAC-2, 
p. 4542-4801. 

Consultant to Panel on Neurological Drugs, Drug Efficacy Study, 

National Research Council, National Academy of Sciences, 1967-68 

Editorial Positions 

Member of Editorial Board, Journal of Pharmacology andi Experimental 
Therapeutics, 1958 to 1965 

Member of Editorial Board, Journal of Neuropharmacology, Jan. 1962 to present 
Member of Editorial Board, Univ. of Michigan Med. Journal, Jan. 1964 to 
present 

Member, Advisory Board, Psychopharmacologia, 1967 to present 
Consulting Editor, Psychophysiology, 1968 to present 

International Societies: and Meetin'£;s 

Partieipant - Fourth International Symposium on Tobacco Alkaloids and 

Related Compounds,, Wenner-Gren Center, Stockholm, Sweden, February 1964 
Member - XXIII International Congress of Physiological Sciences, 

Tokyo, Japan,September, 1965 

Participant - International Collegium Neuro-psychopharmacologicum, 

March', 1966, Washington, D.C, ^ 

Participant - International Collegium Neuro-psychopharmacologicum, 

April, 1968, Tarragona:, Spain , 

Invited Lecturer - Fourth' Latin American Congress on Pharmacology, 

Caracas, Venezuela, July, 1972 

i 

NIH Study Sections 

Member - Study Section on Pharmacology and Chemistry, National Institutes 
of Mental Health' - 1965 to 1968 

Professional Society Memberships ' 

AAAS - accepted' 1951, Elected Fellow, 1963 
Sigma Xi - elected 1952 
Central EEG Society - accepted 1952 

American Society for Pharmacology and' Experimental Therapeutics - elected 
1953 ' 

New York Academy of Sciences - accepted 1953 
Washtenaw County Medical Society - accepted 1958 
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1003542017 




4 


Society for Experimental Biology and Medicine - accepted 1962 
American College of Neuropsychopharmacology - Charter Fellow - 1962 
American College of Clinical Pharmacology and Tlierapeutics - 
Charter Member - 1963 

National Association on Standard Medical Vocabulary - Consultant 
Member - 1963 

American Electroencephalographic Society - Associate Member - 
1963 to 1966, Full Member - 1966 to present 
■Collegium Internationale Neuro-Psychopharmacologicum - accepted 1966 
University of Michigan Research Club - 1971 
Society for Neurosciences - accepted 1969 
Japanese Pharmacology Society - accepted 1972 

Professional Society Positions 

Sigma Xi - Councilor - 1961 to 1963 

American EEC Society - Chairman, Symposium on "Neurotransmitters, 
Brain Activity and Relation to EEC" - Society Meetings, June 1967 
American College of Neuropsychopharmacology - Chairman, Symposium on 
"Antipsychotic Drugs" Society Meetings, December, 1967 

Visiting Lecturer in Neuropsychopharmacology 

Sinai Hospital, Detroit, Michigan 

Ypsilanti State Hospital, Ypsilanti, Michigan 

Wayne County General Hospital, Wayne, Michigan 


i 

i 


i 

I 
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Teaching and Research Imtcrcsts 


Teaching , Application of audio and visual aids to medical education. 
New methods and philosophy of integrated teaching of basic and 
clinical material involving the nervous system at predoctoral and 
postdoctoral levels. 

Research . Neuro- and psychopharmacology as a means of understanding 
brain function in animals andi man. 

A, Specific research problems. 



1. Cholinergic neurotransmitters and interactions with psychoactive 

drugs. : 

2. Drugs affecting levels of consciousness (wakefulness, coma, 
psychotomimetic states, sleep and dreaming). 

3. Neuropsychopharmacology of nicotine and smoking. 

4. Biological and pharmacological alterations in schizophrenia. 


Specific techniques 

1. Neuropharmacologic 

a. Electrophysiologic 

b. Computer analysts 



; evoked potentials, EEG, EMG: 

(Analog Applied Dynamics, TMC-CAT, IBM 1800) 


2. Psychopharmacologic ^ 

a. Conditioned avoidance behavior 

b. Self-stimulation behavior 

c. Operant behavior 

3. Radiochemical 

a. C^'^ labeled precursors of neurotransmitter substances 

b. ©2 burning technique and analysis ' . 

c. Scintillation counting 

4. Neurochemical 

a. ACh 

b. AChE, GhAc, ChE, DMT, and NMT 

c. 5-HT, 5-HIAA, bufotenine and related indole alkylamines 
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